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1. INTRODUCTION
In a series of beautiful papers [11] G. Gro¨ssing has produced a derivation
of the Schro¨dinger equation (SE) from vacuum fluctuations and diffusion
waves in subquantum thermodynamics. In particular this achieves a “ther-
malization” of the quantum potential (QP) in the form
(1.1) Q =
~
2
4m
[
∇2Q˜ −
1
D
∂tQ˜
]
where Q˜ = Q/~ω = αQ is an expression of heat and D = ~/2m is a
diffusion coefficient (see e.g. [1] for the QP). Here ∆Q(x, t) is a measured
quantity via exp(−∆Q/kT ) = P (x, t)/P (x,0) for P (x, t) = R2(x, t) where
the wave function is ψ = Rexp(iS/~). This note is designed to observe
that, as a corollary, one can produce a related thermalization of Fisher
information (FI) which should have interesting consequences.
2. CALCULATIONS
Thus in deriving (1.1) Gro¨ssing uses a formula D∇P = −(P/2ωm)∇Q
where E = ~ω is the intrinsic energy associated to a particle of mass m.
This means that Etot = ~ω+(δp)
2/2m where δp is the additional fluctuating
momentum component; in fact δp = −(~/2)(∇P/P ) (cf. [1, 2, 3, 4, 9, 10,
12, 13, 14, 16] for this term, which is essentially canonical). In [11] one uses
a formula
(2.1)
∇P
P
= −
1
2ωmD
∇Q = −
1
ω~
∇Q
(in discussing the osmotic velocity u = −D(∇P/P )) and this leads one to
think of ∇log(P ) = −α∇Q = −∇(αQ) with
(2.2) log(P ) = −αQ+ c(t)⇒ P = exp[−αQ+ c(t)] = cˆ(t)e−αQ
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Now Fisher information (FI) is defined via (dx ∼ dx3 for example)
(2.3) F =
∫
(∇P )2
P
dx =
∫
P
(
∇P
P
)2
dx
and one can write
(2.4) Q = −
~
2
4m
[
1
2
(
∇P
P
)2
−
∆P
P
]
Consequently (since
∫
∆Pdx = 0)
(2.5)
∫
PQdx = −
~
2
8m
∫
(∇P )2
P
dx = −
~
2
8m
F
Then formally, first using (1.1) and α = 1/ω~
(2.6) F = −
8m
~2
∫
PQdx = −
8m
~2
∫
P
~
2
4m
[
∇2Q˜ −
1
D
∂tQ˜
]
dx =
= −2α
∫
P
[
∇2Q−
2m
~
∂tQ
]
dx
and secondly, using (2.2)
(2.7) F =
∫
P
(
∇P
P
)2
dx = α2cˆ(t)
∫
e−αQ(∇Q)2dx
This will be developed further in a paper in preparation on thermody-
namics, information, and the quantum potential. In view of the thermal
aspects of gravity theories now prevalent it may perhaps be suggested that
connections of quantum mechanics to gravity may best be handled ther-
mally. There may also be connections here to the emergent quantum me-
chanics of [5, 15].
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